i'05iflO|pH(*)10|39i^ 5S^:H0GAN & HARTSON ||:YKI&ASSOC. R:860 P. 08 




^coerpts from Japanese Patent laid-Qpen Publication Ho. Sho 60- 



Page 8, lines 11-17 

Oi^ the other hand, it is not possible to realize a motion image 
including a gray scale by an active panel for digital display shown 
in Fig. 2 (2), and, it is necessary to increase the number of storing 
circuits within a pixel for storing image data which is input .n 
a form of a digital signal and perform the control of the phase of 
the common signal, control of the applied voltage, or division of 
a pixel into small regions. 



Page 



9, line 6 - page 18, line 14 



The present invention realizes both analog display and digital 
display not by using one of the analog display active panel or the 
digital display active panel for the other form of display, but is 
targeted to realize, in one panel, a display structure having 
Characteristics of both of the display forms by using the circuits 
of two display methods without a change or by combining the d3.splay 
methods by a simplified circuit structure. 

Fig. 3 shows a structure of a circuit in a pixel according to 
the present invention. A pixel 34 of the present invention is formed 
of two independent display circuits (an analog display circuit 35 
and a digital display circuit 36) - Each display circuit applies 
a signal process as described with reference to Figs. 1 (1) and 1 
(2) Thus , both an analog display and a digital display can be realized 
in the present invention. These two display circuits, input signal 
lines, etc. may be shared in order to simplify the circuits, but 
basically operates in a manner similar to the circuits of Figs. 1 
(1) and 1 (2) . 

in Fig. 3, an analog image signal (Da) 37 is input to the analog 
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display circuit 35 and digital image signals (Dd and Dd) 38 and 39 
are input to the digital display circuit 36 . These signals are written 
to a data storing capacitor and a memory cell by a pixel selection 
signal (P-Sel.) 40. Reference numeral 41 denotes a common signal 
which is input to the digital display circuit. 

These two display circuits are selected by a digital-analog 
selection signal (DA-Sel.) 42 and only one of the signals (43 and 
44) from one of the display circuits is output and applied to a pixel 
electrode 45. In addition, a signal 46 to be applied to a transparent 
electrode of upper glass is also set to one of an intermediate potential 

and a common signal. 

Fig. 4 shows a specific circuit of a pixel having a structure 
of Fig. 3. Reference numerals 2-24 denote structures similar to 
those in Figs. 1 (1) and l (2). A portion surrounded by a 
two-dots-and-chain line 47 is the analog display circuit equivalent 
to that of Fig. 1 (1) and a portion surrounded by a dot-and-chain 
line 48 is the digital display circuit equivalent to that of Fig. 
1 (2) . In this circuit structure, analog display and digital display 
are selected by a digital-analog selection signal (DA-Sel.) 4 9 opening 
and closing n-channel transistors 50 and 51, and only a signal from 
one of the display circuits is applied to the pixel electrode 6. 

Fig. 5 shows a second example of a pixel circuit in which the 
clocked gate for opening and closing the common signal is changed 
to an n-channel transistor and the signal lines for common (COM.) 
signal and the analog image signal (Da) are made common. Reference 
numeral 52 denotes a pixel and digital image signals (Dd and Dd) 
10 and 11 are written to the memory cells (15 and 16) by a pixel 
selection signal (Pd-Sel.) 53 during digital display, similar to 
Fig. 1 (2) . Data 54 in the memory cell is input via NOR gates (57 
and 58) of the digital-analog selection signal (DA-Sel.) 55 and a 
pixel selection signal during analog display (Pa-Sel.) 56 to gates 
of two n-channel transistors 61 and 62 which control opening and 
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closing of a common signal (COM.) 59 and a COM signal 60 which is 
an inverted signal of the common signal 59- 

When the digital-analog selection signal (DA-Sel.) 55 is 0 and 
the pixel selection signal during analog display (Ps-Sel.) 56 is 
0, the two NOR gates 57 and 58 become simple inverters and the circuit 
in the pixel operates in a manner similar to that in Fig. 1 (2) , 
In a common signal-analog image signal controlling circuit 63 shown 
in a lower part of the figure also, an n-channel transistor 65 is 
switched ON and an n-channel transistor 66 is switched OFF by the 
digital-analog selection signal (DA-Sel.) 64 and COM and COM signal 
are supplied to each pixel. 

When the digital-analog selection signal (DA-Sel. ) 64 is changed 
to 1, an output 67 of the NOR gate 57 becomes 0 regardless of the 
data within the memory cell and an n-channel transistor 61 is switched 
OFF. In this configuration, when the pixel selection signal during 
analog display is changed to 1, an output 68 of the NOR gate 58 also 
becomes 0 and an n-channel transistor 62 is also switched OFF. In 
this process, in the common signal-analog image signal controlling 
circuit S3, the n-channel transistor 65 is switched OFF and the n-channel 
transistor 66 is switched ON and an analog image signal (Da) 7 0 is 
connected to a COM signal line 69. When the pixel selection signal 
during analog display (Pa-Sel.) 56 is changed from 1 to 0, the output 
68 of the NOR gate 58 becomes 1 and the n-channel transistor 62 is 
switched ON. The analog image signal (Da) 70 is written in a data 
storing capacitor 71 and an analog image signal is applied to a pixel 
electrode 72. The pixel circuit in this state (Da-Sel. ) is equivalent 
to the analog display circuit of Fig. 1 (1) . 

Fig. 6 shows states of the pixel circuit corresponding to various 
values of the digital-analog selection signal (Da-Sel - ) and the pixel 
selection signal during analog display (Pa-Sel.)- The state of i 
is equivalent to the digital display circuit of Fig. 1 (2)- When 
the DA-Sel. is set to 1, the state transitions to an analog display 
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state, and when Pa-Sel. is set to 1 (state of IV), the state is in 
stand-by for analog display (no data is written) and when Pa-Sel. 
is set to 0 (State of III) , image data for analog display is written. 

Fig. 7 shows a change of states of the pixel circuit from digital 
display state to the analog display state and back to the digital 
display state . The reference indexes I - IV corresponds to the states 

shown in Fig- 6. 

Fig. 8 shows an example pixel circuit which is further simplified. 

When the pixel selection signal during analog display (Pa-Sel.) 73 
is 1, an n-channel transistor 74 is switched ON and the pixel circuit 
is similar to the circuit of Fig. 1 (2) except that the clocked inverter 
of Fig. 1 (2) is Changed to n-channel transistors 75 and 76. Reference 
numeral 77 denotes a common signal-analog image signal controlling 
circuit. During the digital display, the digital-analog selection 
signal (DA-Sel.) 78 is set to 0 so that an n-channel transistor 79 
is switched on and an n-channel transistor 80 is switched OFF. A 
COM signal (81) and a COM signal (82) are supplied to each pixel. 

In order to realize an analog display with this circuit, first, 
digital image data Dd of 0 is written to memory cells (15 and 16) 
in all pixels on the screen so that the n-channel transistor 75 xs 
switched OFF and the n-channel transistor 7 6 is switched ON. In 
the common signal-analog image signal controlling circuit, the 
digital-analog selection signal (DA-Sel.) 78 is set to 0, then-channel 
transistor 79 is switched OFF, the n-channel transistor 80 is switched 
ON, and a COM signal line 83 is used as the signal line for an analog 
image signal (Da) 84. During the stand-by state of analog display, 
the pixel selection signal during analog display (Pa-Sel.) 73 is 
set to 0 and the n-channel transistor 74 is switched OFF. 

When the Pa-Sel. is changed from 0 to 1, the analog image signal 
(Da) 84 is written to a data storing capacitor 85 and the analog 
image signal (Da) is applied to the pixel electrode 86. 

in the specific circuits of Figs. 5 and 8 also, a common signal 
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and an intermediate potential are supplied corresponding to the digital 
display and the analog display to the transparent electrode on the 
upper glass. 

Fig. 9 shows a specific structure of an active panel which uses 
the pixel circuit of Fig. 8. A pixel 88 on a display screen 87 of 
the panel is formed of the pixel circuit 52 of Fig. 8 and a peripheral 
control circuit is formed around the screen. 

A peripheral control circuit for digital display is" formed at 
an upper portion and left side of the screen. A digital image signal 
(Dd) 89 input from the outside is processed in a data buffer 91 by 
a control signal 90 such as an X-address (X-ADR) so that the address 
designation and timing are adjusted and is supplied to a pixel within 
the screen as Dd and Dd 92 . A Y-address decoder 93 at the left side 
of the screen is a circuit which forms a pixel selection signal during 
digital display (Pd-Sel.) 94 and Y-address signal (Y-ADR) and other 

control signal 95 are input. 

A peripheral control circuit for analog display is formed at 
a lower portion and right side of the screen. An image signal (Video 
signal) 96 is read into an X shift register 98 by a signal 97 such 
as a clock signal CLx and is supplied to a pixel in the screen via 
a control circuit 99 of the common signal-analog image signal (100) . 

Reference numeral 101 denotes a common signal for driving liquid 
crystal and reference numeral 102 denotes a digital-analog selection 
signal (DA-Sel.). A pixel selection signal during analog display 
(Pa-Sel.) 103 is controlled by a shift register 104 and a signal 
105 such as a clock signal CLY is input to the shift register 104. 

In this manner, it is possible to realize, with one panel, both 
an analog display including gray scales such as a television image 
and a digital display having a low power consumption having a storing 
circuit for image data . A liquid crystal material used in this process 
preferably has a gentle rise in a voltage-light reflection 
characteristic as shown in Fig- 2 (1) because gray scales are also 
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Included . 

A3 descried, in the active panel of the present invention, a 
display circuit which performs analog display including gray scales 
and a display circuit which has a storing circuit for image data 
and which performs digital display are realized. Example 
configurations are shown, for example, in Fig. 3 in which the display 
circuits are independent from each other and in Figs- 5 and 8 in 
which a portion of the pixel circuit and the signal line is shared. 
In the active panel of the present invention, the basic operations 
of the circuits during the digital display and during the analog 
display are identical to those in the pixel circuits shown in Figs. 
1 (1) and 1 (2), and it is possible to realize both characteristics 
of the display methods on one panel without forcefully using one 
of the pixel circuits to the other display form. 
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